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DETAILED ACTION 

Inventorship 

1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Response to Amendment 

Applicant's amendments to the specification and claims, filed 5/26/2009, are 
accepted and appreciated by the examiner. 

Claim Rejections - 35 USC § 103 

2. Claims 17-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kowatari et al. (U.S. Patent No. 6,101,456; hereinafter Kowatari) in view of 
Collins et al. (U.S. Patent No. 6,671,641; hereinafter Collins). 

Regarding claims 17 and 21, Kowatari et al. teaches a displacement control 
method and displacement control device, comprising: 
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1 ) a calculating step of calculating a displacement control signal for driving a 
proportional electromagnetic valve based on a displacement command (Kowatari, 
column 9, lines 26-35 and figure 1; i is the displacement control signal, element 3 of 
figure 1 is the proportional electromagnetic valve; column 10, lines 34-40, 52-54 and 
see also figure 6 and 7, the tilting 6 is the displacement command indirectly related to 
displacement control signal i); and 

2) an adjusting step of adjusting a displacement angle of a hydraulic device 
by driving the proportional electromagnetic valve with the displacement control signal 
calculated in the calculating step, and applying a displacement control pressure 
generated from the proportional electromagnetic valve to a displacement adjusting 
device (Kowatari, column 9, lines 26-35 and figure 1, column 10, lines 9-10 and figure 2; 
hydraulic pump 1 is the hydraulic device driven by proportional electromagnetic valve 3 
with signal I, command pressure P is the displacement control pressure; regulator 2 is 
the displacement adjusting device), wherein 

3) the displacement control signal is calculated in the calculating step based 
on the required displacement control pressure (Kowatari, column 10, lines 9-10 and 
figure 2; the command pressure P axis of figure 2 is the required displacement control 
pressure; see also figure 7), 

4) the required displacement control pressure being based on a reference 
characteristic representing a relationship between a required displacement control 
pressure required to provide a displacement angle corresponding to a displacement 
command and a required displacement control signal required for the proportional 
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electromagnetic valve to generate the required displacement control pressure 
(Kowatari, column 10, lines 54-58, figure 6 and 7 shows the reference characteristic). 

However, Kowatari fails to disclose the calculating step further comprising: 

5) calculating based on the reference characteristic a minimum-side 
displacement control pressure corresponding to a minimum-side displacement control 
signal required to achieve a minimum-side displacement that is set in advance for 
learning and calculating a maximum-side displacement control pressure corresponding 
to a maximum-side displacement control signal required to achieve a maximum-side 
displacement that is set in advance for learning. 

6) detecting a pressure generated from the proportional electromagnetic 
valve when the proportional electromagnetic valve is driven with the minimum-side 
displacement control signal as a first measured pressure, 

7) detecting a pressure generated from the proportional electromagnetic 
valve when the proportional electromagnetic valve is driven with the maximum-side 
displacement control signal as a second measured pressure, 

8) calculating as learned values a first difference between the minimum-side 
displacement control pressure and the first measured pressure, and a second difference 
between the maximum-side displacement control pressure and the second measured 
pressure, in response to an operator-generated displacement command, 

9) calculating a correction amount based on the first and second differences 
and the operator generated displacement command, 
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10) correcting a required displacement control pressure required to provide a 
displacement angle corresponding to the operator-generated displacement command 
with the correction amount; and calculating the displacement control signal based on 
the corrected required displacement control pressure with reference to the reference 
characteristic. 

Collins et al. discloses a method for calibrating hydraulic actuator with the 
calculating step comprising: 

5) calculating based on the reference characteristic a minimum-side 
displacement control pressure corresponding to a minimum-side displacement control 
signal required to achieve a minimum-side displacement that is set in advance for 
learning and calculating a maximum-side displacement control pressure corresponding 
to a maximum-side displacement control signal required to achieve a maximum-side 
displacement that is set in advance for learning (Collins, column 3, lines 17-40, column 
4, lines 29-31 and table 1; [93.33 psi] is the minimum-side displacement control 
pressure, [0.000A] is the minimum-side displacement control signal, [84.88 psi] is the 
maximum-side displacement control pressure, [0.400 A] is the maximum-side 
displacement control signal, lookup table 1 is for learning; NOTE: the lookup table 1 is 
perform in actuator test stand 12). 

6) detecting a pressure generated from the proportional electromagnetic 
valve when the proportional electromagnetic valve is driven with the minimum-side 
displacement control signal as a first measured pressure (Collins, column 4, lines 53-65; 
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the actuator 14 being measured is the proportional electromagnetic valve, e.g., [93.33 
psi] is the pressure generated with the minimum-side displacement control signal, e.g., 
[93.33 psi] is the first measured pressure; NOTE: the detected first measured pressure 
is perform in module assembly 26 [see column 4, lines 53-54], 93.33 is just an example 
arbitrary pressure that corresponds to the minimum-side displacement control signal 
that is applied to the module assembly 26 [see column 4, lines 55-58]; see also column 
2, lines 4-11) 

7) detecting a pressure generated from the proportional electromagnetic 
valve when the proportional electromagnetic valve is driven with the maximum-side 
displacement control signal as a second measured pressure (Collins, column 4, lines 
53-65; the actuator 14 being measured is the proportional electromagnetic valve, e.g., 
[84.88 psi] is the pressure generated with the maximum-side displacement control 
signal, e.g., [84.88 psi] is the second measured pressure; NOTE: the detected second 
measured pressure is perform in module assembly 26 [see column 4, lines 53-54], 
84.88 is just an example arbitrary pressure that corresponds to the maximum-side 
displacement control signal that is applied to the module assembly 26 [see column 4, 
55-58]; see also column 2, lines 4-11) 

8) calculating as learned values a first difference between the minimum-side 
displacement control pressure and the first measured pressure, and a second difference 
between the maximum-side displacement control pressure and the second measured 
pressure, in response to an operator-generated displacement command (Collins, 
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column 4, lines 58-61; the +/-0. 1 is the learn value; the first and second difference is 
determined in step 62), 

9) calculating a correction amount based on the first and second differences 
and the operator generated displacement command (Collins, column 4, line 66 to 
column 5, line 6; the first and second differences is determined in step 62, and the 
correction amount is inherently calculated before the actuator is adjusted within the 
specific windows), 

10) correcting a required displacement control pressure required to provide a 
displacement angle corresponding to the operator-generated displacement command 
with the correction amount; and calculating the displacement control signal based on 
the corrected required displacement control pressure with reference to the reference 
characteristic. (Collins, column 4, line 66 to column 5, line 6; the specified windows is 
the required displacement control pressure, adjusted means correcting). 

The examiner acknowledges that the invention taught by Collins is not directed to 
an electromagnetic proportional valve. It's only Collins' calibration method being used 
as a generic teaching of a well known calibration method; as such, Collins' calibration 
method could be used in any device, e.g., electromagnetic proportional valve. 

As such, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use the calibration method as taught by Collins such 
that the tolerance of the module assemblies (the Hydraulic pump control system of 
Kowatari) are reduced and the performance is increased (Collins, column 5, lines 14- 
18)). 
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Regarding claims 18 and 22, as stated above, Kowatari et al. teaches a 
displacement control method and displacement control device, comprising: 

1 ) a calculating step of calculating a displacement control signal for driving a 
proportional electromagnetic valve based on a displacement command; and 

2) an adjusting step of adjusting a displacement angle of a hydraulic device 
by driving the proportional electromagnetic valve with the displacement control signal 
calculated in the calculating step, and applying a displacement control pressure 
generated from the proportional electromagnetic valve to a displacement adjusting 
device, wherein 

3) the displacement control signal is calculated in the calculating step, based 
on the displacement command, referring to a reference characteristic representing a 
relationship between the displacement command and a required displacement control 
signal required for the proportional electromagnetic valve to generate a required 
displacement control pressure required to provide a displacement angle corresponding 
to the displacement command, 

Kowatari further teaches 

4) calculating a minimum-displacement-side control signal used for learning 
and a maximum-displacement-side control signal used for learning based on the 
reference characteristic. 
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Also as stated above, Kowatari fails to disclose the calculating step further 
comprising: 

5) detecting pressures generated from the proportional electromagnetic valve 
when the proportional electromagnetic valve is driven with the minimum-displacement- 
side control signal and the maximum- displacement-side control signal as first and 
second measured pressures, respectively; 

6) calculating, based on a relationship between the minimum- displacement- 
side and maximum-displacement-side control signals and the first and second 
measured pressures, a minimum displacement control signal for causing the 
proportional electromagnetic valve to generate a displacement control pressure 
corresponding to a minimum displacement angle, and a maximum displacement control 
signal for causing the proportional electromagnetic valve to generate a displacement 
control pressure corresponding to a maximum displacement angle; 

7) calculating a first difference between the minimum displacement control 
signal and the minimum-displacement-side control signal used for learning, and a 
second difference between the maximum displacement control signal and the 
maximum-displacement-side control signal used for learning; 

8) generating, based on the reference characteristic and the first and second 
differences, a learned characteristic representing a relationship between a displacement 
command and a required displacement control signal corresponding to the 
displacement command; 
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9) calculating based on the learned characteristic a correction amount based 
on the displacement command; and 

1 0) correcting with the correction amount the displacement control signal 
calculated in the calculating step based on the displacement command referring to the 
reference characteristic, with the correction amount. 

Collins et al. discloses a method for calibrating hydraulic actuator with the 
calculating step comprising: 

5) detecting pressures generated from the proportional electromagnetic valve 
when the proportional electromagnetic valve is driven with the minimum-displacement- 
side control signal and the maximum- displacement-side control signal as first and 
second measured pressures, respectively (Collins, column 4, lines 53-65; the actuator 
14 being measured is the proportional electromagnetic valve, e.g., [93.33 psi] is the 
pressure detected with the minimum-side displacement control signal, e.g., [93.33 psi] is 
the first measured pressure , e.g., [84.88 psi] is the pressure detected with the 
maximum-side displacement control signal, e.g., [84.88 psi] is the second measured 
pressure; NOTE: the detected first measured pressure is perform in module assembly 
26 [see column 4, lines 53-54], 93.33 is just an example arbitrary pressure that 
corresponds to the minimum-side displacement control signal that is applied to the 
module assembly 26 [see column 4, lines 55-58]; see also column 2, lines 4-11); 

6) calculating, based on a relationship between the minimum- displacement- 
side and maximum-displacement-side control signals and the first and second 
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measured pressures, a minimum displacement control signal for causing the 
proportional electromagnetic valve to generate a displacement control pressure 
corresponding to a minimum displacement angle, and a maximum displacement control 
signal for causing the proportional electromagnetic valve to generate a displacement 
control pressure corresponding to a maximum displacement angle (Collins, column 3, 
lines 26-33; Collins does not explicitly disclose the min or max control signal is 
calculated based on the pressure, however, since the relationship is known and one 
would be able to calculate the signal based on the pressure); 

7) calculating a first difference between the minimum displacement control 
signal and the minimum-displacement-side control signal used for learning, and a 
second difference between the maximum displacement control signal and the 
maximum-displacement-side control signal used for learning (Collins, column 4, lines 
58-61; the +/-0. 1 is the learn value; the first and second difference is determined in step 
62); 

8) generating, based on the reference characteristic and the first and second 
differences, a learned characteristic representing a relationship between a displacement 
command and a required displacement control signal corresponding to the 
displacement command; 

9) calculating based on the learned characteristic a correction amount based 
on the displacement command (Collins, column 4, line 66 to column 5, line 6; the first 
and second differences is determined in step 62, and the correction amount is 
inherently calculated before the actuator is adjusted within the specific windows); and 
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1 0) correcting with the correction amount the displacement control signal 
calculated in the calculating step based on the displacement command referring to the 
reference characteristic, with the correction amount (Collins, column 4, line 66 to 
column 5, line 6; the specified windows is the required displacement control pressure, 
adjusted means correcting). 

The examiner acknowledged that the invention taught by Collins is not directed to 
an electromagnetic proportional valve. It's only Collins' calibration method being used 
as a generic teaching of a well known calibration method; as such, Collins' calibration 
method could be used in any device, e.g., electromagnetic proportional valve. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the calibration method as taught by Collins such 
that the tolerance of the module assemblies (the Hydraulic pump control system of 
Kowatari) are reduced and the performance is increased (Collins, column 5, lines 14- 
18)). 

Regarding claims 19 and 20, the combination of Kowatari in view of Collins 
discloses everything claimed in claims 17 and 18. 

Kowatari fails to disclose a when detecting the first measured pressure, the 
displacement control signal is increased from a minimum displacement so as to set the 
minimum- displacement-side control signal for learning, for use in detection of the first 
measured pressure; and when detecting the second measured pressure, the 
displacement control signal is reduced from a maximum displacement so as to set the 
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maximum- displacement-side control signal for learning, for use in detection of the 
second measured pressure.. 

Collins discloses when detecting the first measured pressure, the displacement 
control signal is increased from a minimum displacement so as to set the minimum- 
displacement-side control signal for learning, for use in detection of the first measured 
pressure; and when detecting the second measured pressure, the displacement control 
signal is reduced from a maximum displacement so as to set the maximum- 
displacement-side control signal for learning, for use in detection of the second 
measured pressure (Collins, column 4, lines 53-65; the detecting of the first and second 
measured pressure is performed at step 60; column 1, lines 56-64, the signal is swept 
from min to max and from max to min ). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use the calibration method as taught by Collins so that every 
measurement value of a electromagnetic value is recorded during sweeping and such 
sweeping method would provided a better resolution of data which results a more 
accurate calibration. 

Regarding claim 23 and 24, Kowatari discloses a construction machine, 
comprising a displacement control device according to claims 21 and 22 (column 8, 
lines 50-63 "a working machine such as a hydraulic excavator"). 
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Conclusion 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manko Cheung whose telephone number is (571) 270- 
7917. The examiner can normally be reached on Mon-Thur 9:30-16:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew A. Dunn can be reached on (571) 272-2312. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M.C./ 

October 8, 2009 

Drew A. Dunn 
/Drew A. Dunn/ 
Supervisory Patent Examiner, Art Unit 2863 



